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driftin(; cf prrrt:clc.s 2-n : n t c  t.ie loss  c a w s  a?d eventually striking 

thc earth. 

I 

. 



Lq th is  cdL:ulati~n of the lcss rate, we nust 3 s s w  that cou lwb 

r' 

, 

s:sttcrinc; is the d:rir,ant l o s s  phxcss.  

flux I at altitude h. 

doynuanb, the drift f l u x ,  D, by 

We have maswed the partfcle 

FIT= t h i s  yc c p ~ l  get the cet mtion of particles 

'of course, 81. avtrag;. cin:ept ar3 any orie p a r t i c l e  daes not  spcotw 

mwe dovzusrds ir. altltu9c. The first attenpts t o  describe this loss 

introduccd t i w  :cnzept =f tte v e l o c i t y  u f  loverlng of 

whelr H = sca le  height of the  &:n?sghem and p = air density. 
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If the  electrcn flux 4 varies inversely ui th  a i r  2ensity 5 then 

Y = 0. We kncv t k - t  this s i tua t i cn  is trde fcr prctons, but 

there is no gocd data cn electr-os t o  evaluate Y. Fcr Lizk cf better 

infomatian M uill take Y = Y and U = 2U. 

ing if the a l t i t ude  dependence of 3 mre such tha t  Y # W, but ue =st 

vait for fl'c-d informtIon cn this. 

It uould ke qu2zc surpris- 

Usi?g +he d u e  of U = 1.5 x l@cn/se= f c r  E = 200 Kev fsr ;oO ka 

al t i tude,  M can obta'n D as E P a c t l o t  af pcsiticn f m s  the CsI detector 

data. Won D ve can detemrne trre t o i z l  lcss ,mte L from tke mdiaticn 

belt by 
r 

L = p D d a  

To get L ve integrate D alw t vo  Xces  of cmstznt  integrel  in-rarlefit 

1, one in the nolihtrn ikzisytrre ma Crre i n  t&e Scutke-a EedsykJre.  

This sums up the  loss fr̂ c oce "lunoid" cf t t e  belt (see Fig- 8 ) .  

A Punoi\, is a flgure pf revoluticn vhcse c'ross section is a Pae, the 

region between tuo neigbiborird f i e l d  l ines,  is s h r m  i n  F l e ~  8. We 

v i l l  take two s t r i p s  1 cp uiie are-id the cxrt!: i n  c r l e r  t o  rvslute L. 

The VOID of t h e  lunoid ~ * o a e  b x e  is 1 CIP ~ l Z e  for rc = 2.0 re is 

V = 1.4 x l p c n ? .  

the volume loss rate i s  c = L/'V = 1.5 x 10-l~ ele:trcca/czi'-sec. 

The only contribution t o  the i r . t e G d  t o  c e t  L is frca the ,~g:cn of 

L evalmtea t h i s  uriy is 2.5 x 10' e lectr ins/scc and 
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S-J:h Atlantic. F u r  a stcady state s i tua t ion  the volunr 1ms rate 

4 = s, the ScuTce s t r c k q h ,  tha t  is F - p U h t i r &  the r d l a t : o n  belt. 

The source s t f i r d t h  s cal:.alatcf& for  neutron decay is about -Idx3 

elec/cn'-sec f o r  the cuter bel t .  

t o  the c a l c u h t c d  value of C mhich inciisatts tha t  the neutron &cay 

source see= adeq\;a*w i n  ztrs_rgth tc pr;du:t the ouzer belt electrons. 

This value of c looks veri s M l a r  

We can a l s o  get frcs th's th-. averag-2 residence tine - of an 
electron i n  tk r a l i a t i o n  bel; by arsunirg szetidv stat -  atid using 

L = Q/T u h e ~  Q is thc  t c t a l  nurber Qf electrcns i n  the lunold 

we get f o r  7 = = 0.7 x 1oi7/2.5 x io7 -- 3 x lo9 sec. TMS time - 
I,, about tho s a m  as tire es t i za t c s  of 1ifzLim" fsr outer 13* '$' 

b e l t  electrcns, b a e d  on co-dmb scattering. 

It is ssmuhat curpris i re  tha t  the l ~ s  r a t e  is as s n a 2  a?; It 
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substantially incrrase the galactic cosmic ray prduced r-eutron source 

strength. 

increased above the value of s = 1O-l'. 

If this yere the  case, the source strerigth VGUU be 

_ _  
. 

C q a r i s o n  of other E x p e r i z n t s  with the Disccwerer Resul ts  

One other experiment neasures the outer b e l t  electron loss rate 

Cirectly and can be coqared Kith our calculntion. 

of the 213 C-M xxmter on the Iujun s a t e l l i d '  dete,ninea L h c  

The count rate 

electron l o s s  Fate of electrons of energy E > 40 Kev. The anguh 

distributAon of the pa r t i c l e s  Gbserved by this c a n t e r  over Earth 

America is scmtixres so w i c k  tha t  the particles are &viously b L n q  

l o s t  d l r ec t ly  in to  +.he stnosphere. 

t rnnr '  I s  mucl. large7 tiIan the vah; calculated here. The average 

residence t i m e  of an electron according t- t5e 

& U U L  lo' seconds. 

The loss rate f r o m  these cbservs- 

rsun ardysis is 

The loss or electrons as cbserved cri ZnJ-in must 

be considered t o  be the r e s u i i  of a catastrophic Orocess; t h a t  is, 

the electron mirror a l t i t ude  is changed by a large amount In a 

single bounce period. 

coulomb scattering. 

Tnis must be due t o  some process other than 

a / B .  J. O'Brien, "DImct Observations of Dumping of Electrons," 
SUI 62-2 
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This cmparison of Injun and Mscoverer results seems inconsistent, 

but with the  help of the e l e c t r m  spectrometer experiwnt  2' on MscoveEr 

we can understand both experiments. 

Ibe spectrometer detects  three different  and d i s t inc t  Spectra of 

electrons . . 
Spectnun (A) is  a very sharply f a i n g  off m c t i o n  of energy. The 

intensi ty  decreases a f ac to r  of e wIth increase i n  ebcut 5 Kev and i s  odly 

present bela* 1% Kev. ?his C p e c t m  is seen a h o s t  world w i d e  a t  s w  

tirrcz and other tfms &s nL, seen sc - dL1. 

en?-sec-ster 

tilaerr. 

Flu?: greater  than 1 8  elec/ 

seen i n  a 28 Kev ut$+ channel centered at Kev at some 

S p e c t r a  (B; e-folds with a change of energy of f r a n  25 t o  40 Kev 

end goes up t o  about 300 Xcv- 

zone ard sLcws h g e  t i n e  fluctuation;. 

c 245 Kev. with sirilar energy spectrum, v l th  ccnsiderxbly lover intensi ty  

is seen i n  the irmer belt loss zone off  -z:l and is seen some i n  the 

outer  belt loss  zone off  C a p t o m .  

It is seen prominently in the auroral 

A group of par t ic les  Of 9 < E 

Spectnln ( C )  usually has a m a x i m u m  intcns ; t y  a t  about 600 Kev and 

goes up beyond 1.2 M v .  

intensity.  This spectnm is akaiys seen i n  the inner be l t  loss zone off 

Brazil  and v i t h  lover intensi ty  i n  the outer belt loss zone off Captam.  

The fact  that  the spectromter  has laver  in tens i t ies  of t he  (C) spectrum 

i n  the outer be l t  l o s s  zone than off -til izwzy be due to  the f ac t  

t ha t  t he  look  dircct lcn of tk spec t rcmter  

A t  200 Kev it is darn t i b a t  x2 from maxFnarm 
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constant in  ti=. All of tbese fac ts  and also the fac t  that t h i s  

spec+,run is seen essent ia l ly  only Fn t he  -tic field mcuolles  fn 

tbe South Atlantic StrcniSly indicates that these par t ic les  BJP being 

l o s t  by eoulccb scattering. If other processes uere responsible f o r  

the pa r t i c l e  loss t k n  there vaild be no IY~LS~LI fcr tk aeasured 

flux t o  be M e s t  in the South Atlantic. 

tbe 

the atr;nrptere c o n t n h  ;be loss proeess. !&e per t ic les '  airrcrr 

points c - e  clczezt 2s the earth i n  ibis region and the particles 

The f ac t  tha t  tbe fluxes of 

(C) spectru3 are csncentrated in tt: S x t 9  A t l a d i c  mans tha t  

encounter the d c t r e s t  a+=zplie-* here. 

ir the duxinent lass process. 

This shsus caul& s c a t t e m  

Ve can expzrimexztalfjr put e Icuer lirit cn tbe (C) spectrur 

par t ic le  Lifetine frcr. the M s c c e r e r  data. 

than in the S x t h  Atlantic is 

this flux of pa-ticles is FLU 

Injun particles were ard t k r e f c l p  D = 5, then ue get 

L = 2 ;IL l O l o  elec/sec., C = Id'" eLec/c3?-se= and - = ,-. 

!Ek par t ic le  f lux  dber 

: < 5 e l e c / d - s e c .  Ass- thet 

c a t a s t m s t i c a l l y  lost as th 

x lo" 
2 x 10 

= .4 x lo7 sec. 

longer thaa .I x lo7 sec an3 pmbably m c h  l c q e r  because the assump- 

t ions here - quite extreme. 

Tbe (C) spectrum electrcn l i f e t i n e s  are, therefore, 

conclusions 

The fol,-lcuir?? p G h %  have ccm? out of this andpis: 
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